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What are Medium Chain Triglycerides?
Medium chain triglycerides (MCTs) are naturally occurring fats found in a variety of foods. Consisting of three
saturated fatty acids attached to a glycerol backbone, they are 6-12 carbons atoms in length and easily digested. This
is in contrast to other types of fats, such as long chain triglycerides, which require passage through the
gastrointestinal track to be broken down and delivered to the body as nutrition and energy. MCTs on the other hand
are quickly absorbed in the intestines and transported directly to the liver to be utilized for energy (via beta
oxidation). Coconut oil, palm kernel oil, and dairy fat (such as butter) are common food sources high in MCTs, but
also contain a variety of other fats1,2,3. For example, coconut oil contains MCTs along with polyunsaturated fatty
acids, monounsaturated fats, and short chain saturated fatty acids.3 However, naturally distilled oils are available
that exclusively contain MCTs, most commonly: lauric acid, caproic acid, caprylic acid, & capric acid.2
Why are MCTs used?
Medium chain triglycerides are used for a variety of reasons, including the following: 2
•
•
•
•

•
•
•
•
•
•

Enhance athletic performance
Improve body composition (decrease body fat, increase lean muscle mass)
Promote weight loss
Treatment of certain digestive disorders including: diarrhea, gallbladder disease, fat indigestion (also
known as steatorrhea), celiac disease, liver disease, gastrectomy (partial surgical removal of the stomach),
& short bowel syndrome (partial removal of the intestine)
Alzheimer’s disease
Seizure disorders (specifically in children)
Lower cholesterol and/or triglycerides (types of fats in the blood)
Diabetes
Waldmann disease (a rare disease where there is an enlargement of the lymphatic vessels of the small
intestine)
As a source of fat for individuals receiving nutrition via total parenteral nutrition

What Does the Science Say?
Digestive Issues:
For those who have difficulty digesting fat, MCTs may be absorbed better than other types of fats in the
diet such as long chain triglycerides (LCTs).4
According to Natural Medicines Database, MCTs may be effective for treatment of Waldmann disease
alongside a low-fat, high protein dietary pattern.2
Promoting Weight Loss and Altering Body Composition:
Overall, research is inconclusive regarding the potential benefits MCTs may have on facilitating weight
loss. Research has suggested that due to differences in the metabolic effects of MCTs vs. LCTs,
substitution of MCTs for LCTs may assist weight loss efforts.5 Medium chain triglycerides are not as easily
stored as LCTs in fat tissue, as they are utilized quickly for energy production. Medium chain triglycerides
may increase fat breakdown and increase fat utilization for energy.2
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Studies have found that MCT use may promote a more favorable ratio of fat tissue to lean muscle mass. A
double-blind controlled trial conducted with healthy men and women found that those with a BMI ≥ 23
kg/m2 lost significantly more body fat when MCTs were consumed versus LCTs.6 Furthermore, weight loss
in the MCT group was significantly greater when compared to the LCT group. The authors concluded that
diets higher in MCTs compared to LCTs may reduce body fat and weight in individuals with a BMI ≥ 23
kg/m2.6
Studies have also tested the effects of MCT supplementation while following a very low-calorie diet. A 4week double-blind, placebo-controlled trial tested the effects of MCT supplementation while subjects (66
obese women) followed a low-calorie diet. There was a control group where 22 subjects were randomly
assigned to follow a low fat, low calorie diet, while the remaining subjects followed either a low-calorie
diet with MCTs, or a low-calorie diet with LCTs. The MCT group received 9.9g MCTs, while the LCT
group received 8.8g LCTs. Results found a significant decrease in body weight after the first two weeks of
treatment in the MCT low-calorie diet group. The amount of body fat loss was significantly higher in the
MCT group, having the most prominence after 1 week of following the MCT protocol. Individuals in the
MCT group also felt less hungry and had higher levels of satiety. The MCT group had higher levels of
ketone bodies compared to the LCT group. It is of note that these differences were only found during the
first two weeks of treatment, and differences between the groups declined during the third and fourth weeks
of the study.7
A randomized crossover controlled feeding study conducted with healthy, overweight men analyzed the
effects of diets rich in MCTs or LCTs on body composition and energy expenditure. The authors found that
those receiving MCTs (using a functional oil composed of 64.7% MCT oil) had a greater decrease in
adipose tissue compared to the LCT group. They also found that the MCT group had a greater increase in
energy expenditure on day 2 of the study; however, this was not statistically significant by day 28 of the
study.8 The authors concluded that a diet rich in MCTs results in greater loss of fat mass compared to
LCTs.8 Of note, this study had a small number of participants (n=24).
Long-term consumption of MCTs compared to LCTs may result in increased energy expenditure and fat
oxidation. In one study (a randomized crossover trial) 17 obese women received MCTs or LCTs (75% of
total fat in the LCT group was consumed from beef tallow).9 The MCT group received 50% of their total fat
intake from MCT oil (49% octanoate and 50% decanoate), 10% olive oil, the other 5% consisting of butter,
coconut, flaxseed oil. The MCT diet group was found to have increased average energy expenditure and fat
oxidation compared to the LCT group.9 Given that the MCT group also obtained monounsaturated and
omega-3 fatty acids, it is difficult to truly assess the effect of the MCTs on energy expenditure and fat
oxidation from this study.
There is evidence to suggest MCTs can decrease appetite and result in less energy intake. One study
compared the appetite-reducing effects of MCTs versus coconut oil (which contains less MCTs compared
to pure MCT oil), along with overall energy consumption.10 Study participants were fed a breakfast that
was either high in MCTs, coconut oil, or a control vegetable oil group. Satiety and appetite were measured.
The test breakfast consisted of a 250 mL mango and passionfruit smoothie with either coconut oil (26g),
MCT oil (25g consisting of caproic acid 2%, caprylic acid 50-60%, capric acid 30-45%, and lauric acid
3%), or vegetable oil (rapeseed oil, 23g). Three hours after breakfast, the participants were presented with
the same sandwiches and were told to eat until they felt comfortably full. Significant differences were
found in energy intake and fat consumption throughout the day between the various oil types. The highest
energy intake was consumed after the control oil, followed by the coconut oil and MCT oil, respectively.
An extra 14g of fat was consumed after breakfast in the control oil group compared to the MCT oil group.
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Also, there were significant differences in levels of fullness between the groups. The highest perception of
fullness occurred in the MCT oil group compared to the control group and coconut oil groups.10
Enhancing Athletic Performance:
Evidence exists that supports using MCTs during exercise; however, research is currently mixed and there
is lack of consensus.
A study conducted with athletes examined the metabolic response to MCTs with or without carbohydrates
during prolonged exercise.11 Eight male trained triathletes or cyclists performed 4 trials of 180 minutes of
cycling (at 50% maximal work rate) and drank a bolus of either: A single 214g carbohydrate (CH) solution,
or CHO + MCT solution (149g CHO + 29g MCT), or one pure MCT drink (29g in water), or one high
CHO + MCT trial (214g CHO + 29g MCT). They drank a bolus of 4mL/kg at the start of exercise and 2
mL/kg every 20 minutes during exercise. The authors concluded that MCTs are oxidized more readily
when ingested in combination with CHO, and MCTs can serve as an additional energy source in addition to
CHO during physical exercise.11 Of note, this study utilized an extremely small sample size, which is one
study limitation.
A more recent study (2018) in mice found beneficial effects of MCTs during exercise, however, it is
unclear how these results may be translated to humans.12
Natural Medicines Database concludes that MCTs are possibly ineffective for improving exercise
performance.2 Overall, larger studies are needed to further determine if MCTs are effective in enhancing
athletic performance. In summary, MCTs may serve as an energy source during exercise in addition to
carbohydrates for quick energy.
Diabetes and Insulin Resistance:
There is some evidence that MCTs may improve insulin resistance, although recent studies are lacking in
this area. A pilot study conducted with overweight subjects who had Type II Diabetes assessed if MCT
supplementation could have potential benefits. Forty subjects were recruited and randomized into two
groups. One group was provided with 18g MCT oil, while the other group received 18g of corn oil (to be
utilized in normal food preparation). Results showed a significant decrease in total body insulin resistance
in the MCT group between days 45 and 90.13
Seizures:
According to Natural Medicines Database, MCT supplementation is possibly effective for individuals with
seizure disorders. Taking MCTs can reduce seizures in some children.2
Other:
Evidence suggests that MCTs may have favorable effects on metabolism by modulation of the gut
microbiome.14 Recent research has found a profound link between gut health and metabolic diseases. MCTs
may improve the intestinal ecosystem and prevent intestinal permeability/endotoxemia.14 Medium chain
triglycerides contain antimicrobial properties, which is one possible mechanism behind MCTs role in
promoting a healthy gut.14
Medium chain triglycerides may play a therapeutic role in Alzheimer’s Disease prevention and treatment,
although research is inconclusive at this time. Medium chain triglycerides increase levels of ketones in the
Research Report developed by: Crystal Cascio, MS, RD, IFNCP, CDN
Disclaimer: Crystal Cascio discloses the potential conflict of interest in this report as a paid consultant for Ethan’s LLC. This is for
informational purposes only and is in not intended as medical counseling or medical advice.

body, which the brain utilizes for energy. Ketone bodies may inhibit beta-amyloid damage in the brain and
improve Alzheimer’s Disease symptoms.2
Medium chain triglycerides may have an anti-inflammatory effect on the body. Animal model studies have
suggested MCTs may induce inflammatory mediators in macrophages.2 Human studies are lacking.
Some studies have found that MCTs may increase cholesterol excretion, which results in lower blood
cholesterol levels.2 These studies have been conducted utilizing animal research, and findings from human
studies in this area are inconsistent. Lauric acid may provide a cholesterol-lowering benefit by improving
the total cholesterol to HDL (“good cholesterol”) ratio.
Supplementing with MCTs may play a role in lowering triglyceride levels, according to Natural Medicines
Database.2
Safety of MCTs
Evidence shows that MCTs are safe when consumed at up to 50% of dietary fat intake (or about 15% of
calories consumed).15 When ingested as a supplement as part of an overall balanced diet they pose little to
no risk from toxicity.15
Side Effects
Although uncommon, some individuals may experience gastrointestinal (GI) side effects if consumed on an
empty stomach.2 If this occurs, taking MCTs with food can help prevent GI side effects. It is of note that GI
side effects are more common with higher doses of MCTs.
Dosing
According to Consumer Labs, when utilized as an athletic supplement doses around 85mg/day are
common.1
According to Natural Medicines Database, the following doses have been used based on certain health
conditions:2
-

Obesity: MCTs 1-54 grams per day for 4-16 weeks has been utilized in research studies.
High triglycerides: 25-30g of an oil containing 13% of MCTs taken daily for 8 weeks has
been used in studies.
Seizures in children: 60% of calories from MCT oil has been used to treat seizures in children.

Practical Uses
Pure medium chain triglycerides can be used in cooking, such as a dressing on salads. They are also found
in a variety of supplements. They should not be heated above 150-160 degrees Celsius, as they will
oxidize.16
Summary and Recommendations
Medium chain triglycerides are generally safe to consume. They are easily digested, absorbed, and
transported throughout the body to be utilized for energy compared to other types of fats.16 They have a low
tendency to be stored in adipose tissue and are highly ketogenic.16
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Some evidence exists to support utilizing MCTs for those with digestive issues (such as fat malabsorption),
for their ketogenic properties, as a source of quick energy during exercise, to treat seizure disorders
(specifically in children), & individuals with Alzheimer’s Disease. Currently the strongest evidence exists
to support utilizing MCTs for treatment of Waldmann Disease and seizure disorders in children.2 The role
MCTs may play in lowering cholesterol and/or triglycerides is still unclear.16 Furthermore, consuming
MCTs for weight loss/obesity is not well understood and more studies are currently needed.16

References:
1. ConsumerLab.com. Medium-Chain Triglycerides. (2015, December 15). Retrieved from:
https://www.consumerlab.com/tnp.asp?chunkiid=21809
2. Medium Chain Triglycerides monograph. In: Jellin JM, Gregory PJ, et al. Natural
Medicines™. www.naturalmedicines.com. (Accessed August 20, 2018). © 2001-2018 by Therapeutic Research
Center. Terms of Use: https://naturalmedicines.therapeuticresearch.com/terms-of-use.aspx
3. Orsavova J, Misurcova L, Ambrozova JV, Vicha R, Mlcek J. Fatty acids composition of vegetable oils and its
contribution to dietary energy intake and dependence of cardiovascular mortality on dietary intake of fatty acids. Int
J Mol Sci. 2015;16(6): 12871-12890.
4. Caliari S, Benini L, Sembenini C, Gregori B, Carnielli V, Vantini I. Medium-chain triglyceride absorption in
patients with pancreatic insufficiency. Scand J Gastroenterol. 1996;31:90-94.
5. Seaton TB, Welle SL, Warenko MK, Campbell RG. Thermic effect of medium-chain and long-chain triglycerides in
man. The American Journal of Clinical Nutrition. 1986;44(5):630-634. doi:10.1093/ajcn/44.5.630
6. Tsuji H, Kasai M, Takeuchi H, Nakamura M, Okazaki M, Kondo K. Dietary Medium-Chain Triacylglycerols
Suppress Accumulation of Body Fat in a Double-Blind, Controlled Trial in Healthy Men and Women. The Journal
of Nutrition. 2001;131(11):2853-2859. doi:10.1093/jn/131.11.2853.
7. Krotkiewski M. Value of VLCD supplementation with medium chain triglycerides. Int J Obes Relat Metab Disord.
2001;25:1393-1400.
8. St-Onge MP, Ross R, Parsons WD, et al. Medium-chain triglycerides increase energy expenditure and decrease
adiposity in overweight men. Obes Res. 2003;11:395-402.
9. St-Onge MP, Bourque C, Jones PJ, et al. Medium- versus long-chain triglycerides for 27 days increases fat oxidation
and energy expenditure without resulting in changes in body composition in overweight women. Int J Obes Relat
Metab Disord. 2003;27:95-102.
10. Kinsella R, Maher T, Clegg M. Coconut oil has less satiating properties than medium chain triglyceride oil.
Physiology & Behavior. 2017;179:422-426. doi:10.1016/j.physbeh.2017.07.007.
11. Jeukendrup AE, Saris WH, Schrauwen P, Brouns F, Wagenmakers AJ. Metabolic availability of medium-chain
triglycerides coingested with carbohydrates during prolonged exercise. Journal of Applied Physiology.
1995;79(3):756-762. doi:10.1152/jappl.1995.79.3.756.
12. Wang Y, Liu Z, Han Y, Xu J, Huang W, Li Z. Medium Chain Triglycerides enhances exercise endurance through
the increased mitochondrial biogenesis and metabolism. Plos One. 2018;13(2). doi:10.1371/journal.pone.0191182.
13. Han JR, Deng B, Sun J, et al. Effects of dietary medium-chain triglyceride on weight loss and insulin sensitivity in a
group of moderately overweight free-living type 2 diabetic Chinese subjects. Metabolism. 2007;56:985-991.
14. Rial S, Karelis A, Bergeron K-F, Mounier C. Gut Microbiota and Metabolic Health: The Potential Beneficial Effects
of a Medium Chain Triglyceride Diet in Obese Individuals. Nutrients. 2016;8(5):281. doi:10.3390/nu8050281.
15. Traul KA, Driedger A, Ingle DL, et al. Review of the toxicologic properties of medium-chain triglycerides. Food
Chem Toxicol. 2000;38:79-98.
16. Bach AC, Babayan VK. Medium-chain triglycerides: an update. Am J Clin Nutr. 1982;36:950-962.
Research Report developed by: Crystal Cascio, MS, RD, IFNCP, CDN
Disclaimer: Crystal Cascio discloses the potential conflict of interest in this report as a paid consultant for Ethan’s LLC. This is for
informational purposes only and is in not intended as medical counseling or medical advice.

Research Report developed by: Crystal Cascio, MS, RD, IFNCP, CDN
Disclaimer: Crystal Cascio discloses the potential conflict of interest in this report as a paid consultant for Ethan’s LLC. This is for
informational purposes only and is in not intended as medical counseling or medical advice.

